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SECTION A 
RENAL PHYSIOLOGY 


SUGGESTED TIME: 60 MINUTES 

PLEASE ANSWER SECTION A IN A SEPARATE ANSWER BOOK 
QUESTION 1 (Suggested time 15 minutes) 
Describe the structure of the mammalian kidney, including the gross morphology, the structure 
of the nephron and the blood supply. Please use diagrams to illustrate your answer. 
QUESTION 2 (Suggested time 10 minutes) 
Describe the process of glomerular filtration in mammals, including factors involved in its 
regulation. 
QUESTION 3 (Suggested time 35 minutes i.e. 5 minutes each) 
Answer SEVEN (7) of the following: 


a. List the body fluid compartments of mammals. Describe how you would measure the 
volume of the extracellular fluid compartment. 


b. Outline the main processes involved in reabsorption in the proximal tubule of the 
mammalian kidney. 


c. What is meant by plasma or renal clearance? How is it useful in the study of vertebrate 
renal function? 


d. Describe the mode of action of arginine vasopressin (antidiuretic hormone) on the 
mammalian kidney tubule. 


e. | What are the main features of the countercurrent multiplication system and why is it 
important in the mammalian kidney? 


f. | What is the role of the kidneys in the regulation of sodium levels in the body of a 
mammal? 


g. | Howare the kidneys of a mammal involved in acid-base balance? 
h. | What are the modes of action of diuretics on the kidney? 


i. What are the most common forms of kidney disease and how can kidney disease be treated 
in humans? 
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SECTION B 
GASTROINTESTINAL PHYSIOLOGY 


SUGGESTED TIME: 60 MINUTES 
PLEASE ANSWER SECTION B IN A SEPARATE ANSWER BOOK 


QUESTION 4 (Suggested time 60 minutes ; i.e. 10 minutes each) 


a. A freely grazing sheep is given a slow release capsule of CrEDTA a non absorbable marker. This 
capsule releases 1g of EDTA into the rumen daily. Grab samples of faeces have a EDTA 
concentration of 0.5% (w/w). An in vitro digestibility measurement of the food on offer yields a 
value of 75% digestibility. 


Calculate how much the sheep is eating (show working) and also comment on how you can 
minimize errors with technique. 


b. What is(are): 


i. Receptive relaxation 

li. The space of Disse 

lil. The Hepatopancreatic ampulla 
Iv. Intrinsic factor 

v. Interstitial cells of Cajal 


c. Four animals — a sheep, a kangaroo, a horse and a rabbit are all fed the same diet of a poor quality 
oaten hay. Describe how each animal maximizes the energy and protein it receives from this diet. 


d. Explain the difference in kinetics of the two markers in the two species shown in the following 
diagram. 
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(2) Sheep 


Marker concentration in faeces (cpm g*' dry matter) 


20 40 0 80 
Hours after single oral dose of markers 


The appearance of a single dose of Cr1EDTA (a fluid marker) and Ru!93 Phenanthroline (a 
particulate marker) in the faeces of a sheep and a grey kangaroo fed lucerne chaff. 


e. Describe the digestion of dietary carbohydrates in the human gastrointestinal tract. 


OR 


Describe the mechanism of intestinal absorption of electrolytes. 


f. Describe the pressure profiles found in the human oesophagus and how these are generated in 
relation to movements of the oesophagus 


OR 


Discuss the regulation of gastric motility 


PLEASE REMEMBER 


This examination question paper MUST BE HANDED IN. Failure to do so may result in the cancellation of 
all marks for this examination. 
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